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CHAPTER T

INTRGDUCTION

Prior to de&eloﬁing peéhniques for implementing
Risk Assessment, it is necessary to introduce some
general concepts and definitions which will serve as
the basis for det§11ed discussion., This5ohapter

provides that background and introduces the problem.

THE CONCoPT O THELE TOTAL RISK .
ASSESSING CCSL ESTIMATE o
it is relatively common knowledge that a serious

problem in defensc development programs is cost over-
runc and schedule slippage. Very few programs are
cempleted within initial estimates of cost or within

tae time veriod initially projected for the development.
oot averruns of 50 or 100 per cent are not uncommon,

15 ean rea’ily be determined by perusal of newspapers

I news magazines on an almost random basis. Those over-
rons, In addition to areating adversce publicity and
corareasamant neeanntoa substantive probvlem -« to

corone e tnet Wenawst 0 e funds to cont inue

é

cronrnleat coant aame Cean daletbion or o deferaal of

3est Available Copy
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other projects ofilesSer priority, The neb result is

that tine Army gets fewer of the systems on which plans
were based; money spent on deleted‘systems is wasted, and
deferral of other systems generally induces cost growth
in thode systems, thus creating a "snowball" effect.

On 12 July 1974, Mr. Norman Augustiné, then
Assistant Secretary of the Army for Research and
Development, in a memobandumvto the Director of the
Army Staff (Annex A), directed that henceforth the con-
cept of the TRACE would be used in Army Research and
Development (R&D) Programs. The basic philosophy of the
TIACE is as follows: Inherent in any R&D program is a
factor of risk. Since R&D implies a foray into the
unknown, it cannot be expected that every activity will
occur according to plan. There will be bligd alleys,
unforseen complications, and similar mishapbenings.

Tt is therefore unrealistic to allocaté to a project
only those resources winich correspond exactly with the
rroject nlan., Additional funds must be programmed as
a marzln arainst those unforseen and unidentifiable

srotlems wilen characterize R4D projects.

me TRACE concent can be readily dicplayed in

~rannis forn a8 shown in figure 1.

Best Availaple Copy
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TEACE MARGIN

“ AN ALLOWANCE FOF

- UNFORSEEN AND UN-

IDENTIFIABLE, BUT
PROBARILISTICALLY
EXPECTEL PROBLEMS

\.4_. DOP THRESHOLD

\

\
\
\

\

<— TRACE (FYDP ENTRY)

»BASILINL CCST
® ZSTIMATE (BCE)

INCLUDES ALL IDENTIFIABLE
COSTE AND IS USED BY THE
PM FOR DAY TO DAY PROGRAM
MANAGEMENT

FIGURE 1

AN



It should be noted that p‘nei,projeét'rf.anager (FM)
continues to use oﬁly'tﬁé'biéhned;gdtivihieé (Baseline
Cost Estimate or BCE) as the 'pr'ojécrtv target cost, while
the TRACE Margin is held at Department of the Army (DA)
level in the Office of the Deputy Chicf okataff for
Research, Nevelcprent and Acquisition (DCSRDA) for
release to the PM upon application and Jjustification.
Yowever, the TRACE value 1s used for programming and
budget purposes, and the cost entry in the Five Yea;
defense Program (FYDF) is the TRACE. Thus, the Army has
fewer, but more realistically funded projects in the FYDP.

After TRACE funds are exhausted, should that occur, tne

project may be continued through reprogramming,if
desired, but is subject to challenge by higher authority
Lo include action by the Defense Selected Acquisition
Qeview Council (DSAXC), should it appear that the
Decicsion Coordinating Paper (DCP) tureshold will be

braannerd.,

PRAOTECT £OSTS AL PROBABILISLIC ENUITIES

"o put the TRACE conccpt into a broader perspective,

i in weeful 5o introduce a probatilistic view of project
coste.s Pain view uses the notion that project coots

S M1os oo o neabability dictribullion suca as Jigure I,

t Best Available Copy
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PROBABILITY DISTRIBUTION OF PROJECT COST

1

Probability

2200 ) 2400 8600 $800 $1000
COST (in millions)

Yigure 2

™he probability distribution is interpreted by deter-

minirn~ the area under the curve for any cost rangc of

r

interest.. For e¢xample, the probability that bﬁe project

{

'

w111l ecost less than a given amount is the area under
re rurve between Zero and the given amount. Figure 3

t1lustrates this for 3400 millim.

}

frababi ity

SYAUPLE F02 COST LESS THAN OR ZQUAL TC koo

T ;
B GO0 $R00 421000
Dot Oin mi Ll bons)
e

¢
’

3est Available Copy




Sincec the shaded area in Cigure 3 iz 0.35, it is
determined that the probability of a project cost
less than or equal to %uoonmillion is 0.35. By
convention, 2400 million is called the 35th per-

centile of the distribution.

Similarly, the probability that a project will incur
! a cost greater than a given amount is found from the
area under the curve to the right of the given amount.

Wigure 4 illustrates this for $600 millicn.

pJ

IAYMPLE FOR COST GREATER THAN OR EQUAL TO #600M

“robabhility

o hi’ »
£200. 3400 #600 . %300 %1000
ZOZT (in millions)

* Pigure U

~

v b mrabanility of cost enual to or greater than

St i1 on 1n 0425,

i1y, Tienea 5 i1lustrates detormination of

’ ’

Cornnilaby ol eout within o uneeilficd range.

‘Best Available Copy
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Hisure 5
Hera 1t nas bocn found taal the provaniliity of prolect
00 i1 lion i GJh0.
Tho Torcgning, of courco, 1o curictly tnoury., in
o 4nco not have Lhe orovanilily cistritution
of project contn. AL bant, ne may auve sy soiinel
arsumed disteivulion, Huv pore Lyoie=lly hoe ono evan
lezs inTormation. omelnelens, Lne probabilictic
a2uprestn reprecents o convenient and pcaningful baoio
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Sy

tie TRATS, dasically, he stabted thet tne T0A02 should

PO AR ]

be develoned o as Lo represent the mediarn, or 5

Ot

vercenblile of the cost probanility dicstribution of

2 rroject. Figure 6 illustrates tnis concepl.

STV A LT 1y - e 1 . PACLEY SaTas en »
TRCSACTILIOLIC VIWY CF Wik TaaAls
Jrobahilicy
. a _a
R J - v N L J v .
t K W/ o N
200 =100 <G00 +200 £1000
P COST {in millions)
."/' L‘I' R
2yzure 6
e

50 wor cenl chance that tae projecth

will cozt l=cg than tie 7240 (underrun) and likewis: a

will cost more {(overrun). iir.

80 per cenhb cherncs tonat it
Aurustine did nolt nrovide a rationale for selectbing tre

nedian as thie TRACE, bub a reasonable rationalce may be

deduced a3 follows: The bazic goal of tune TIACI 1s to

minimize the reguiremcn! Lo cancel or dazfer on-poing or

planned projects in oreder Lo fund overr 1w in olher

nrojocts, Ly choocing the T'RACE at tie median coct



for each preject, w2 acuiceve a solution where in the
long run, abhout kalf Lae projects will overrun, while
nalf will underrun. Cverall, the money ‘releascd' by
the underruns should caver the cost ol Lhic overrun=s
and tne necessity to disturb the programmed funds
snould he avoided,

IT vicred in Lhe suort run, this rationale uas
some defectes. Yout Zignificant is tnat in any given
Jyear, one may vind that the overrunc are ¢ll in tne
larger projects, wnile the underruns arc in tne swaller
orojects, resulting in a net cihortage of funds. Obviously,
tne reversce covld just as easily occur, with a resultant
excess of funds on hand., If tne state of tuc art of
coct eantivztion mermitted, one could actually adjust
the TAAGCHE perecentiles (1l.c., make the THACH percentiles
differont from Lhe median) on a projoct by project
nasis 50 that there would be a hign probabilitvy of
offsetting underruns and overruns. :jowcver, tihe sbLate
of tiie art ol cost esztimation does not supporlL 5o
ambitious an approach, and implementation of tne median
approacn provides adequate challenge, as well as offering
siznificant, i not ultimate improvement in reducing

resourcge programming turbulence.
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TRACS DENTHITION

Unfortunately, iun day to day usc at various offices,

interpretalions. Tor nrurposes of insurins clarity and

Fal

cunderstanding in this paper, and as a proposal for an

overall definition to improve communication throughout

A

the Army, Lne followins definition of the TUACE 1

s

riven:

e lobtal Risk Assessing Cosi wstimate (PRACS)

=
a point estimate, given in dollars, of tne cost of a

research and development projecct. The estimate ig

chiosen sucn tnat the nrobaility lthat it will be exceeded

is 0.50. #or control purposes tne TRaCwu is normally

divided into Lwo parts -- the Baseline Coslb fetimate (30

wihicn includes both known and anticipated costs, and

the TRACH HMarzin, walch 1s a provigion for the usknown

and vnidentified cosls. The TUACE (and iboe comnonents)

the TACE has acqguired a large number of definitions and

may oddress the ovarall projiecht cost, or tac cosl for a

a3}

sriven Yiseal Year. TP aobl cliear Trom context, this

disbinction should be made explicilt by identification,

A

guch as 'the S0 TRACE' to indicate only one year, or

'Lne project TRACEY to indicate overall projzct cost.'

10

a),
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e rrovlem Lo be addressed in Lhis pancr i sinply

stated a1 the fori of the question " How can the Army

.

develonn estimates of t

N
¥

ne coot of Wi projecls which

satinfy the requirements of che [AnCET!
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The eroblenm is hardly new. Tuere has been a con-
tinuing effort. 2L all levels of managcement, botn in
indugtbry and in governmenlt to improv: the accuracy and
realiom of cost estimautes ovor the years, and in ract,
cosy eshimatine teehiniques have imrroved, Unlortunately,
the aveilabilit, of rasources (in real tevms) has con-
currently decreased, and thce ontionzs for commibiment of
tnoze resource: have bhecome more expensive. Tu shori, thc

critlies

f

1ity of having a good cosl estimats nas out-
naced the immrovencnt in cosh estimating technliques.
Thns thio cnallenge ic to nrovide a cosh estimaliag L=

vrovenent whlen closes tune sap, Tiiz chapeer will discuss

rrosene: currently and pravioucly ueced, and Assess

thelr succens or lasY tacreofl.

TATRGTONS PR TR A IILTNe 0000 G RTIA

5 number of techiniques tried to loaprovs tng reolisy

4.1

of cost ceabinztes vrevolve around Hho use of tuce

[BYa ]

AL ag
3 point of departure and then doveloping an incroncnt to

cover volenhial cost growbth. This is bosically an atbenrt

to devnlon the TRACZ HMargin as an izoloted ontity. Two

a8 e




basically differant subapproacies have been usced.

Agtoricslly Bas.cd dxcuraion:

(]
-
o
Sy
(o'

Cne fl“;zl’_’)l“l?’fl@ﬂta‘,.l"' n of this Lf_)(j';‘inj_quo VIO BT

N

by Mr. Ausuctine in his 12 July 1974 womorandum. 1t 1

+

commonly roferrcd Lo as Lhe "ii" factor approacn, althnugh

<
pa

the derisive term "fudpe factor" has also been applied.

There are many variations, but a gimple exernle will

znorve to damonstrate the technique,
Suurozse the ROH Tor a new tank includes three vcajer

categories; cutonotive, arnament, and Tirc control. #rom

a roview of past tank developuents, tne analyst ditermines

o

that ecost growkn in those threc calegorics han averased
30 ner cont, 10 nercent, and 60 rer cent, resnectively.
The current estimates in the three categories are then
increased by tre corresponding percentages. In practlcee,
of course, considerably more detalled procadures are
uced, to include a lower level of detail, usc of
statislical procedures Lo validate Luc results, and

inbesrsting scuzdule considerations jold the proccdurs

to allow nrogramming by Fisceal Iear}
These nrocedures suflfer from a nunber of defects.

Pirat, the use of the 3C% ag 2 starting point inbroduces

bias into the procedure right from the sbLart. LHecoad, the



N amn

extrarolation of zrowlh factors frow past developments

,) [y ke "
ia in itse1f a risky procedure, and Lnird, the cost./
schedule relalionsnips are not sufficienlly well defined

to facilitatce proper programming.

Currently ased pxcursions

v

e obher genaral "excursion' tecinique, rather
than extirapolating from past developmenls, athembvlts to
use Lhe current siluation as tue basis Tor estimating
cost growth. Typically, Delph13 tecaniques are used to
accomnlish this task. Tne Delpni technigue uses a poll
of qualified exnerts to arrive at a connensus ¢stimate.
hiis approach can work well, but 1& very difficult to
administer, and its validity is very scnsitive 1o tne
proper structure of tae poll, the expertise of tne
various experts polled, and the procedure used to
raconcile variances among respondentis, No cave was
found in trne sample of projects used for taic researcn

vimere Delohl kad been properly applied,

e yapae e ey T
TRV AN PARAMERTE COST o3 0TMALC S

ihe use of Indepcendent Parametric Cost Botimates
{(IPCE) to improve cost estimates is a wz2ll estavlisied
. . AR .
procedurs, and is required by regulation’ in major

rrograms. Unfortunatelv, in most cases, paramctric

14




nrocedures are not sufficiently accurate nor do they
provide adequate cost/schedule integeation Lo serve ac

a basig for resource programmiry. Sucy are, nowcver,
exlremely valuable as a “ecross check" and are regsulurly
used to validate that a %CH is at leash a "ocallparhk"
figure. A wide variance betweea the 3Ca and T1Cs 1s
nornally sufficient caust Lo reguire & re-cvaluation of
ot estimates and a reconciliation of differeuces prior

i

to progeeding. Tnis vaee of tihe TICE wmilitates strongly
exainst 1%s use az an ivpul to Lhe TRACC. Loould the
ITCT Qe ucew ir come way Lo devclopvtne TRACD, or

vice versa, the roguicite irdependence of tihe TPCe will
have been loct, and it will not ve an effective "croou
U omechnanisn,

A Tinal arpument agzainol uvoing TPCE Tor oz T2aCas
concerns the decreacing wielfulnzss of paramstric esti-
mate with tinme. ijically, meranctric estinutes are moct
valuaile wien @ project ic in 1ito embryonic Itages, énd
tme only well dafined guantitice are,,in fact, the
desired paraneters of thce product. however, us oroejecl

definition prozeedns, and design becomes firmer, mnoanuloc-
) o 3

tar Ly techniques proven,cte., engineering type estiaates

tzcome more gccurata and cupercede tne parvamnctric cuti-

ANaY

maton-, Tdeally, Lhe techinique used co Jeneratce tne

TRANE shiowld ne vialle throvgnout the project life,

©onlh g b e



v CATRIINC VLAY A Ty T radia P T N e
MANAGTEINT RN AND RELATRED Tal NigUs s
M

Yizlorically, Project danagers have atteocupiod Lo
maintain a manazement rescrve. Sincee manajeneul roeszrves
are nol geneenlly subiorized in tne curvoni cnvircomoent,
the I endezvor:s (¢ "vury® a de facto managemenl rescrve
in ore or wore of the project aetivities. While this
mana temert rescrve can be used to fund rick created sob-

vacks, il ocan alzo e uced Lo fund management errors and

Py

boe Yike. Mecdloess cr, whatle the Congrass and Lo OO0

inay ne willing Lo fund contingerci=ss arlizing fros tae

inncrant projoct rick, trhey are gulle unwilling Lo under-
vrite manazamant wictabkea. Thus the wmanngenent reserve ic

2

nat o cuitacle rubsiitute for Lhe 2200 Hargin. Murthoer,

Sincc ranasonornt roservoes arce covertly inclul2d in tic

rrosrat, they are net bacaed on a2 well delined ecotlusting
procedury, Lut ave "scabl of tanc pants" cotimeiers nade oy

re
I
A

tre 171, Theae csvinales cre ofter roeferred to ac "wodilied

Deluni" —- Innnmuch as ey reflect Lnge opinior of one

)

"experi®, the fiolhe current clinmate within Lhse DOw and

varbicularly within the Army indicates vaa! 1o will be

‘

increaningly difficuvlt Lo arrangse for a monagemont roierve
at tre BY level., 1t avpears thabt the 70 will Le well
cerved in tho future to devclop o well supported lnaCns

o

Margin. Tt will Le his only cource of c¢oncingencey fundes.

. A E



CUAPTER TI
FCOTNOTLDS

1. "or an cxanmple of a more detailled approach
cae Letter, 1Q,DA DAMAPPM.P, subject: Letter of

Instruction (LOI) for Implementation of RDTE Cost

3calism for Current and Puture Development Propgrans,

. Yermard Octle, Statistics in Research, »p.170-174.

3. 7. lanford, Yechnological rorecasting Method-

clo~ieg; " Lynbthesisc, pp. 20-23.

v Department of tne Army, army lezulation 11-13,

.
~——

S.0000 deoleman, Jr., A Product Improved Vethod for

Ceovoleonins a Trozran Management Of{ice Sstimated Cost

RS O\l e 33 ~
2t Cornlcotion, nn., 2-3,
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i
A a result of Mr. Augustine's memorandum and a

1

gubseoquent DIUHIA Letter of Instruction (LO])A, Lo puber
of techiniques havé teen tried.s The techinlque suggested in
the 205ADA 1.01 was generally fouad Lo ve unworkaole, as
it was coo general in nature and wnfertunately, was clio
mathemetically incorrect. 'Y doland, turdush o contract
with Joun M. Cockerham & Acsoclabtes, inc., devcloped o
rrocedure whica worked well for Project 2¢land. The
contracior subscgquently susmitlaed an unsolicited wro-
posal to documneni and peneralize thie procedure for use
in a btroader range of applications. 1nis proposal wac
accenred and resulted in Tecanical Heport HO-77-3,

2

entitled UL Arny Tetal Tisy Assesainy Cost Zstimate

(TRACH) Juidelines.! Thiz chapler consisvic of a short

description of cach of Ltne two alternative teennliques

rrovosed in thie reporht, along witba a discucsion of eacna.

>

PRACE LuTWORE MODI NG - J=sC31FII0N

TRACZ Ketwork Modeling is named as the "prelerred"

methodology in tne Cockernam report. It uses a_tionte

&)
farlo simolation of the project activities Lo aggregate

the overall effect of sub-estinmates derived for caca




e

Ju—

R

(PRI

) e

acbivity.,The techmique is Lo break down e projoct
irto disercte aclivilies which can be grapnically
arranzed in a nelwork to show tneir dependencies and

interrelationsnips (e.n., Lesbing cuarmol ctart until

(5% ’

vac'. of two compnting vrototypes arce delivered, Loc

+

tect plar i1s anproved, the range scncdule is anproved,
and Lhe instrunentslion bas been scoured and calibrated).
Tor each sctivity, an estimate ic developed of tarec
guantitiaa - the probahitity distritution of tae Tixead
codts associated with Lhe activity (e.o., the cost of
test cquipmenl),tne probacility distridumtion of the tina
required for e activity, and the vrovanility disiriou-~
tion of Lhe variable cost (coct ner unil Lime) of the
activity. e model o then "run" & Jarse nuniber of
times, with a slatistically vialid value cnosen at
"random" fron the appromriatoe nrobability distrioullions
gact Lime. =ach "run" of the wndel 1w Laen one possible
outeone for ihe project. A1T of tho "rins" Lhen
censtitute a large sample (roan voich tne overall project
probability distribution can be ertimaled, Tioure 7

ia such an estimate, and is analozous to Lhe vrobavility
distributionr discussed in Cnapter T. Since direct

meagnrement of Lhe area under tne "curve" in Plgure-?

vonld be djffienlt, the output shown in Pizurs 3 is also

rrovided. TLois sinply the integred of Risure 7, o that
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el agh

the arvea Lo Lhe left of any point can be read dircetly

fronw tn2 ordinate on ¥igure 3. ‘or ciample, Lo find tae

PHA DN o)

Coroivne, cimrly enter Pigure 8 at tne 0.5 orainato

and read the correcopondirg abscissa (167.650)

Ly e

. Q :
another featura of Uhe network model uized by ;
Cookerasyw % Assoaciates is tne abllity Lo solect outputso :
H

s

for a given “iscal Year, Tigures 9 and 10 snow the two
tyvees of outputs for a xivon ¥Y, and are nost useful

for assisting in making vroryramning decinions,

MO UOTUNYY 0T TRG - DISCUSSION

ne onZuinge discussion of tae TACL Network Vodelin
teemique 3o organized into ihres cunseclions - -

R s AL A a N ey - X
zdvsnla, osy dizadvantioscs, and an overall evalustion.
hdvantaces
S ————————l ettt

e rzaguirement to break toe project down into
discrete activitics forees a diseciplined anprouen and
allows the persen(s) develoring Lhe various subestimate:n
to work on a cloarly defincable enlity. Jince tnc network
nodzl accounts for many of the interdenendoncies belwcen
artivitias, the analyst can generally concentrate on Lioe

activity 1ts321f. Murthcer, an estimating error in any onc

gsctivily will have little ¢ffect on the overall result,

and (hopefully), any cstimabivy eriors whielh are bHlascd

o
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on the low side will be offsget by other estimates wni
contain a hign side bias,
Tne network model integrates cost and ceaedule as

an inhieren: feature of ite funchion. ''ne Fiscal Year

outprut feature provides valuable programming information.

Trie output format (probability dictributlon) ico

from anr other techmigue. Of particular value ars tne

ceraeniile estinaten

n 2, the cotinpobed variuance, and tae

ranze of conl and schedalae,

Onee L nodzsl is develonszd, i% can be readily

modifiad and vro-run to incorgorate later informmation.

For example, onze tne degign maase iz compleie, the

actual costs and aeneduls for Lne Gcosics QA5 Cln he

(9]

1

]

Tuseried into tne wmodel, taus rodacing Lne varisnce and

-3

-~

sharpening tac value of tace esbimate for ..o renainder

of tne project.

Fad

The model ounrpute provide 2 volusble frasework Tor

vrojscl monitorsain, When bt actual exneriencesr of tne

roal world dovinte sigrificantly from tiose irdicatned

by the zimulation, the V' can invesiigale Lo deieraine

whetnar the rrobles 1o lack of realina in Lae modzl or

a8 real world managencnt problem. In eitner case, the 10

can procced on tne basis of wettcr information bLnan he

rraviously had,

2
A

youseful, and rrovides information nni availanle



The use of probability distributions rather than
point estimates-is a realistic fepresentation of the
real world._The‘ngrﬁal‘5robabilistic vériationé of real
life are replicated in the'modell | i

The model does not @epend’directiy on the BCE as
a voint of departure. To the degree that inputs are

developed independently of the:BCE, the model results

are free of any bias in the 3CE.

Disadvantages

The usafulners of the output provides to the
averasze user a feeling of accuracy and reliability not
fully justified by the meodeling process. The user 1is
likelyr to forget that ne is still dealing with an estimate.

The nrocess of developing and running the model is
expensive. Tt requires a competent analyst to properly
ievelop the model and secure reliable estimates,
ne model is basically just a technique for aggre-
zating the activity estimatés; Tt does not compensate
for bad inputs -- trne estimating problem has simply been

"pazsed down" to the activity level. Trnere is nothing in

asscist in gevting good activity estimates.

(R 3 .
the nreocedure b

0

Tv. fart, ithe form of thne required estimates (probability
Tistritabionn) pepresents an unusual approach $o nost

cacinozen and could lead to inadvertent errors,

a ‘Best Available Cop:,
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AYivouse thn wadel takes into aecount most aclivity

Fal

ior

3

interdependenciaz, il canmot goenerally wccount
intuced chanes to follow on activities. for vusaplae,
it the coot of zalivity 3 is dependent on e cout of
activilty 7, the model will nonetheless treal tne Lwo

activity costs as independent. Special treabment by uae

;

analyst who develops the moadel way overcome sone of

these problens 1f the nature of tne depondency io

anenable Lo acconodation by Liae model.

Daarite the eomplexity of the model, 1t 5U11]

vepresenls a conniderablae simnlification of trne real :
b

world, This siarlification is acniaved fhrougsn various :

ascunptions either explicit or implicii in the wodel. i
i

W s 23 e v [ad T ey -3 T oy q - )Y aYa 2

Mo tie dezroe ithal tneco ggsuaptions are not uwnderstood, :

not recognized, or not accounted for in intergretation
of resulls, tihe model outnul nay be amisleasding and
inaccuraste,

Tiere 1s no simple tecnnique fof performaing sensi-
tivity analyses, dxcursions fora Lhe Lascline invul

requirs a comrlete rerun of tac simulation.

’

Cverall fvaluation

\

0r all the techniques currently in use, tne 134CH
Vetwork "ladeling Technique is by Far the moat compre-

hensive, and offers the most useful output, Lot in

27




A

terms of WRACH application,flexibility, and ancillary
tses of outpnt (suen as for projoct monitorsaip). e
Network Modeling “ecanique further nas the potential
to improve Lo tne depreec that network nodeling and
methods for developing betler estimates of activity
cost and schedules imdprove. nus, wher:s tine project
cost justifies the initial hign cost of developlns e
TRACE Network Hodel, and whepre appropriate analytic
and computcr surport is availanle, the hetwork nedel

offers the best anproacn o 1RACE develoninent .

TRACET RICE A ATTATTON - DaloiTPI1ON

e Cockerananm report takes note tnat in some cases
the Network “odeling Tecnnique may be inapprowvriave. Wne
TRACE Rick Tabulation Lechrnique is offered as an approacn
to he used in such cases. It may be cunaracterized as an
expected value simulation of tre project, and like tne
network approacn offers only an improved means of
ar~regating a number of sun-estimates, witn no suggestion
az to now thore critical sub-cstimates miznt be suarpened.
The techmigue 1s best explained by reference to tne tabu-
lation (Vizure 11, which is the exemple used in the
Cockertan repeort). Step 1 involves rclueinz the project
into elamania sultable for analysis. 'I'ne roporl Jug

Justs

that a corhination of Work lreakdovwn Jtruclture (W 12)

s A AR s b et e

cath Mt o

L i Bt
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clenwents and eritical milestones arce Lesl cuiited for htic
Risk Tabulation Model. The Tirsl column in Tijure 11
shown e rosults of gtep 1 for the example problew.

Coliuane 2 and 2 arce completed by cecuring (hy belpoi
techiniques, vracunadly) the point prevability and
cost inmacl ol likely overrune to the prozram element
lina. '"heac are called "ype A Juwpacts and way be inter-
rreted as follows: (line 1) "where is o 0.2 probability
tnal the crmor <element will exnericonce a4 cosSt overrun.
If the overrun does oconr, the cosh of tne arwor will
wost 1ikely be increas2d by (3.0 million.®

Colnmns M1, 2,76 provide for iaierdependencics (ype

jopacts). For example, on line &, the column & entry

<
S ot e e M1

of 75 meonns tnet 1f we do nave provlemc with thae power

trajn, lhere iz a .75 vpronabilily tnat olner progsram :
elenents will al=wo be affected, and if thoy are, tae

ovareur will be S4,0 wmillion witn = Lwo month scazdule

o

z1lip (col.h), e colum O coiry represents Lac over:zll

vrohanility that the coluan 6 dmpret will occur, and is

-~ B . - - oo e - P T
crtoizbed ac the product of tne wypo A oand ryue 4
N
*,

provabiliticz (.H0 fimes 75).

N

columz 7 and P indicale tne date and Fioceal Year

of imyanct, Lo allow prover programming of TRACH dorgin

5 Lo
P

™Minds . Colunm 9 3o tus cxpected valuo,defined sz tac

probability of impact times the eecst of iwmdzct. Mor liune

30




Lotme compulalion 1o .0 times 1.9 million rlus W45 tines

Al
w11 lion = 92,7 nmillion.
Colwnr 10 is on adlustment. to tiae expecled value of
inmacl. hic ad justeent, attemrts Lo take inte account (ae
fact thatl ar impasi dnen ogeur, it will cont tioe full
imract valu2 - mot the exneeted value. Thus 18 the UHala

Yarein were cob oal only tLhe cxrechbed value of the iapact,

(]

=
o]
7

Tikaly that thie -2 Margiv would be iandequate.

i

e contrzctor vrovides an hevristic for polkine this

adjustment. Tho vule is that any impacl witn ovaerall
vroabability greater Lhan 75 will be fully funded, and
those with lesseor pronanilities will use an adjusted
expected value. For example, line 6, column 10 snows
22.2 million (§0.2 frow col. 2 vluz £2.0 from col.6).
Sinee Lhe provabilitien are sroaler than (or cgual to)
0,72, ™11 funding us beer used. Line L provides an

exanples of the adjuctrent proccodure wion tae vrobhanil-

itines ars less thn W75, tere Lieg riven prebabllitics arc

divided o 0785 and the exjpected vusluce 1o reconputed as

(.A/7,75) times 5105 »lua (LU5/.75) times G o= 2300, Tnis

ad jncted value iz juclified on the bauis of intuitive
fe2liny and "recazonabloneseh,

RN M T YT SRR 3T gy A T Nt S 3 (IR |
POACH 3T TASUDLAYTON ~ 215000000

Pl
Az for tihe letwvory Hodelinzg porlion, winis discuszicon
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iz organized into a liuting of advintages, disadvonlngon

and arn ovorall evaluaabion.

Advimta,og

i Lochnmigue 1 relatively inexpensive and

readily czsy Lo aopl s,
A\
Updating ic readilly accomplished,

fensilolvity analysis 1s varcicularly sluple slinee

tiae conbrisulion of any ¢lemenl Lo Ui pmean can bLe

sualytically cosruted. Vor exanmple, suupose we visn Lo

exating Loz impacl of onmnging the probability estinsilce

[

ffor 2Jement 1 from .2 to . 7

new croscted loca i3
-’--‘-] 3T A A CJ 3w M2 wmilliom) ond tee 4y
W' .- airdon LN Loers Lol TR mill. Lu,LI :_1“\; Lottt A

N

1.0 million (WB/.75 times 3 million),

cxrected.Joss is

Disadvantaces

ne Lecaniguae uoes the 200 a3 a point of depariure
and is subjecl ‘o the blas of tne 400,

Trne techmigue uses Toint provavilitios of point
costbs as sub-estimates. This is a oross simplification
of the real world and can lead Lo large errors.

e technique is hignly dependent on the skill of

32
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tiie analyet L2 idontify ard accoun! Cor Lae various
interdapendoncios,

The olpul 1o a2 point estimale waich 1o always
areatep baan the mean, bu! which camot be related Lo
the desired value of Lae TRACE (thoe wmedian of Lno
distribution).

cecauce the leyal of assregation ignhigh, the

vecnnlique is quite vensitive Lo errors in the sun-

vverall valushioan

in comrarison wili e devwork Sodeling spprouc.:,
the 3isk Tabulation wetaod appzars wesak, with tne dis-

m2s . Howover, 1y

advantazes far oubweizhing: Lhe advanta,
comparison Lo the previous teennigues, it docs provide
a w1l defined, structured technigue wolen forces &
dazrec of disciplined analysis into vie vrotlanm. For

tiat reason 1L s preferred Lo earlicer tecuunlques.

fowever, witihh minor modifica ion, thie 9 Cu 3isk Tabula-

tion maetncd cun ve improved. A proposal for cughl inprave-

ment 1s orescnted ia ftuo next chapler.
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A CPROPOISD TR0 ML - X1k 9A GULANION/ welebk.o)Oa

Tuo of Lthe wajor disadvantages of the Risk Ysbula-

tion method are the use of point ostinates as outrvt and

the mouristic adivztment of the expected values to pget

Loz final ootout. A modified Leechnique is »ropossd wniicu

ovarenaes Loth tnesc digadvantagan.

P01 PG UTAL IO

o

The initial foraulation of the nroclem (figurs 12)
e saac as for the TEACS Rizk Ifsbulatlion. icwever,.

trie compubacion of thae ewpected value and adjustment

Y - S P I T SN - amar b .
Lraercto 13 deleted, Thnolead, avery siuplc conpwber pro-

erat {(Annex ) i3 used Lo 2xwand the rrogran eclanent
catimater into Lhelr natursl nrobabllity diztriculion,
wirich is oisply an cxlimatce of thne prooubility disiri-

nution of ovorall projceh cost.

AOTTENG DTON T o BROAST] RV DT T e e

Urine the intividual probatilaities siven In T ure

12, thne protacility distribublion 15 cowmpubted ia o

sirajtforvard manner:

A11 poosivlde combivations of impacus and non-

inrocle are enunerated and tihe assoclaled jrobabllitiou

A
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Q

and cocts arc comnuted . 18 an examnple, ons of tne Y08

ek 30 T M o o]

possitle combination: in tne example vprovlem (figure 172)
i3: no imvact in elermente 1,2,3,5,6,and &; & tLype 4o iwpuct ;
in elevrent 4; and tyoe A snd 3 impacts in elenents 7 and
9. T™e prohbability of this combination wou]d ve computed
as: (1-.2)(1-.6)(1-.29)(.6)(1-.2){1=.75) (.7 X 1.0)(1-.5)(.3)

whlen is 000605, Yhe associated cost is 11,5 million,

1 o e A e B ki re L

consictinzg of  Z1.85 from element 4 (type 4), 6 from i
eloment 7 (Lype A % 3) and B frow clement 9 {tvpe » o 5). :
After all possible combirnations are evalualed, trey j

are arransed in azcending order of coat, thooo combin-

ations with cqgual conts 2re combined by cddin; tooetinor

-

thelr nrovabilitiec, and a cumulaiive total of nrovanili-

tiss in alao comruted, Wienres 12 wnd 14 display Lae

xR R A
, .

recults of the procass for tne zspple nroolen. Figure
13 Airplays the inpul data for validation along Wita the.
nean, variaacn and chandard deviation of Lhe disitelbution,
(there guantitics are conputnd by tho progsrian oo o side
tenefit), wiile Fizure M4 is the listing of the distri-
butlon Qég 50,

Tv.2 comber program alco produces two other cutput
Tornaic for cpncial purposes. The first is a very detailled
brealkout snowiny cach of tl =2 posuible cobinatlons of

imrarts alon: wibtn the overall impact contribulion

(Anmez C). 'nic output is designed for the analysl who

37
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desires full visionility inbo specific combinations for

detailed examination, such as evaluating provable
[} ‘

'

time of iqpact Cor projrasaing purposes. The sceond

Tormatl arsrrecales the costs into broud cost vands for

sraviing, and will bhe furcher discusced later in Loae

naner.
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Thr addivional waefulness of tne modified 3ick
vanulatlion approach can be denoaslrated hy coumpdrinou
of Mizuras 12 and 14 with fisure 11,

i

Firch, 1t should be noted tnat boitn melnods provide

a wean (sxpested) loou of 13,00 millicen, whicn 1o to Yo

erpacted 3inco they uze tho Sano basico ectisobtes, In
fimre 11, the curicuiec adiusuucnt to Lhe owpected

-

value yprodaced a2 TACH Yarsin of 17004 million. Hove

ever, vrefevenco to figure 14 roveals inat ;17,00 willion
iz at tace 20th vercentile of tae disteioubion - - quitc

2 deviatiorn Tron hhe I8 ~uidowes Lo fund at the 50Lh

W

persontile, and definitely an ovor-consorvalive on

DrORCi.
Trow Clours M, it cwa be o seen Lhal Lbe median cenot
4.

eztimsite o aovroxitabely 213.00 willion. Mherefore

adnarence ©o Ui AZA(IRD) guidance indiegates a

Marein of 14,05 million. Use of tue medified approuzcn

in Lhe sample provlen then would have "Creed" 4035
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mi1Tion (17.08 - 13.07) for olier prasrons, wuhlle
mgintaining v regquired pronabhility of avoiding

an oviisan,

snonld Lo o 2ituation domasnd deviation {voin tao
noajnal ATY( D) suildance, tne prooailiiy dicteiration

s . b . . -
meovidas o solid vasiz for rosnonse. Vor ovawplo, @aculd
-

a vrojzact be ond of nigh visability, so vaat only o 40

prrocunl ebance of overerun 1o dosired, zn estinste con

Ve talen dirvecsily Cros Cionree 10 oas the 60U pereontiic

(7105 mi11lion Por toe sann]ls vrool

tnobtihier use of Lu protanility

'

rrovide a srapalo

mofile, Too comnuler progran

i - -

outimt (Fioure 15)

decirazd vo fasilitete cran
mor2ly conmpines all eoaste infto band: wiileh include

tnose coul wilain + 0.5 million of toe shatod valuz anid

et

compubae the associated prove: 11ity, 1o bLhe camrle

for cxannle, Ltne nrooablility of o cosh between
1105 and 312,50 willion i LN2Q9024 ) and Lune propzbilily
of o cout Toss thon 212,85 willion 1s JA59035. e sraph
made frow Laic oubput s shown in Fizure 16, and supplies

. N .L -
a useful picture Lo cosplement Lhe prgiced outpubs, Tt

can be ceen tnal the Lulk of tne probabiliiy diciritution

neentraled between 210 and

-
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modt Tik=21y overrun 15 in bhe J11.5 - 37205 wmillion
cosl bavd. Thus, toe 50th perecontile valuwe ol (15005

million not only moots thoe DA guldoacs, but 2l:o

ineluden Lho wost Likely overrun value, wilchn peovidoes
coue mazure of coufort., ITn meneral, Lhe zraphic disolay

i bl - s
shown ‘in Cigure 16 vrovides & pood quiek victure of tuae

e . < : . i
cost provability distritution for rmanse2uens level i
4 -
cvelaztion, with (he vors detailed conpubtor nriatouis i
- ]
availatle for anslyst level aclivity. .
DTESTS2TeE 00 ity vRer-Gling VPP 0nT

The TRAGE 9igk Yabulation/ Lxransion aoyyroacn i¢
not provosed to replace Lne lelwork qoldeling technigue.
Certainly, wherc the gize of tne project und avallability )

sl o s a8 . - . 2 ~ 3 - A . .y - - . . -
o snoporiling recourcas Justify 1ts uso, Tao weowork
Fodel saould be used - - it is "alate of ko art".,
Yovevayr, wnere the Helwork avproac docs nobt seen
Justified, or isg not fecaninle, the N3ACH Risk Tabulotion
/ Fxpansion nrovidec considerably greater utility and
rroject visibility Lhan any of tha other anproacha:s,
IR R BETINAAT

'
[2ak)

he IMACH Rilak Tanulation/ Zxpansion Leecnnique

cim T exranded to provide morc definilive progranming:

[RPHPI [FF S

(i.e.,bimec-phigsing) information. The gencral approaca

"
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in to divide the program clemencsy inlo cunsecollons by

fineoal yvear, and Lien to expand the »robanllity dlvlrinu-

tiona For holi cosl and schodule cach yoar. 1ais vill
provide a woroe convenienl basis Tor per your allocallon
of TRATH HMargin funds.,
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puring thc coursce of rescarcaing Lnis paper, tae

author nad contact with a broad crofu-section of person-

nel assonisted wilh tne juplementation of tne 1dsCE

concapl, rancin

fron Mr. dusustine down Lo cost analysliys
percounel witnin commodity commands and I'rojoct Manave-

e onsarvations made, vaile nou of direct

movil, O fices,
application to the topic at hand, scem Lo werit documen-

tation. “his section will 1isi tnoso observationa. :
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support is spotty, and at InC level, with ]

command lavel,

zome excentions, TIACY iz intenzely Qislikef. Lypical 110
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"PRACH is a meaningless exerceiac in onluscabtion,” ;
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\\\

mow trat Project Y 1o in trouble and I will lowe ny ~.

TPACS Marsin funds to PVOYL" "o matier whnol anyone
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TonfMlexibility in TRACL Sargin Adminislration

iz vroblen revolves around bursauvcratic in-
Tlexibility v releasing uros Hargin funds to Fis,
‘ecauss Lhe various dirvectives pertaining to ‘HinCn
sreak specifizally to using TACE Marzins toe fund

'

ovarruns of the 0w, IV

NG

s are not being encourased (o
use Locir available TRACE vargin funds Lo prevend
future overruns. F¥or exanple, taere apps2ars o Le &
prilosopny Luatl Y77 TRACH Cargin funds can only Le
uzed Lo pay Tor overruns vinich recaguirc FY77 dollarc.
iro Tact, a aqore efficient uie of uwnoce funde, i they
are ol reaqudred Lo npay for currenl overruns, Ls Lo
fund rocescary aclivities Lo prevent fulure overruns.
Tererslly cpenking, funds used in Loe "overrun pro-
vention" mods will wrovide wuch greator return Liun

thinsg used in the "overrun comyancatior" mode. Care
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saotificatior 10 wrevided, and Laal Lae use of J0ACH
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nedly idemtified yroblens (85 onnosed Lo previouvoly

Lnovm proulens viilcn could have been resolved tirousn

the norsal vrogramiing process) .
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:
on a ealender vasis, E
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DEPARTMENT OF THE ARMY

OFFICE OF THE ASSISTANT SECRETARY
WASHINGTON, D.C. 20310

£

.l-\. N
AN ~

12 JuL 1974

MEMORANDUM FOR THE DIRECTOR OF THE ARMY STAFF

SUBJECT: RDT&E Cost Realism -- Future Development Programs

One of the strongest criticisms leveled against the Department of
Deferise in recent years has, I believe, related to the difficulty of
controlling the costs of development activities, The present memo-
randum addresses development costs; however, the action proposed
could equally apply to the estimation of production 'design-to' costs,

It is noted that the problem in the past has not been the need of a
method for fine-tuning cost estimates to, say, the nearest 2 or 3 or
even 10%. Rather, the problem has been one of finding a means of
avoiding gross errors on the order of 50 to 100% and more, We have
rarely, if ever, had an underrun on a major program. However, it
is not our objective to establish program cost estimates so high that
tnere would be underruns in a large majority of cases. Qur estimate
should. be unbiased so that we have about an even chance of either
geing over or under it. —

& o
It is submitted that cost overruns will continue to be a way of life
until adequate recognition is given to the impact of program uncertain-
ty in estimating costs. There are, of course, many types of uncer-
tainties that influence program costs, such as unforeseen program
changes, inflation, inaccurate cost estimating, technical problems,
threat revisions, etc, It is particularly important for the Army to
improve our capability as a "sophisticated buyer' in the analysis,
evaluation and validation of program proposals by industry.

RDT&LE cost estimates have traditionally been based on an approach
which compiles expected costs for specifically identified tasks., It is,

of course, important that we continue to refine oar ability to identify
those essennal tasks and to prepare plars for their efficient accomplish-
ment. Bm{ beyond this, it remains the fundamental nature of RDT&E,
wherein by definition one is producing a particular item for the first
time, to involve the unknown. These unknowns invariably lead to cost
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req'uireme:nts which cannot be individually foreseen at the outset of

a development -~ yet their cumulalive impact can be seen in retrospect
with all the assuredness of the lav's of probability, The record shows
a major factor in properly estimiting RDT&E cost is, therefore, to
assess realistically the probabl: gross extent of the unknowns in a
program in advance -- i,e., the certain uncertainties,

The lessons of history strongly suggest that even the most capable
pProgram manager is not able to forecast 21l the problems which will be
-encountered in a development program wh.h typically spans six to ten
years into the future, It is, however, q.ize possible to conduct a risk
analysis and thereby forecast, statistically, the probable additional
funds which will be required to overcome these cartain uncertainties,
The provision of flexibility in the funding plan for such purposes does
not represent the creation of a ""slush fund,' or a ''reserve" (in the
usual context), but rather merely gives due recognition to the fact that
,unanticipated problems always have, and always will, arise even in the
- best managed RDT&E programs ... and that our base-line cost esti-
“mates should reflect these prohable additional costs. ' .

y

The provision of additional planning funds commensurate with the
.assessed risk in proposed programs does, of course, mean that the
effort to justify these new programs will be more diificult. Similarly,
it will not be possjble to start as many new programs if they must all

fit into a given out-year budget projection, On the other hand, it seems
far preferable to recognize these realitics at the outset rather than part
way through a development at which time cost growth in one program
caun often be compensated only by the inefficient mechanism of cancelling
still other partly completed programs.

It is, therefore, proposed that aTotal Risk Assessing Cost Estimate
(TRACE) be generated for all future development programs and used as
the basis for justifying those programs. The TRACE estimate is defined
as one having a 50:50 chance of producing eitner an overrun or an under-
run, One possible method of aggregating the TRACE estimate is:

(1) A "risk factor’ would be assigned to each element of the
program's work brezkdown structure (probably a three-level structure
is adequate for this purpose and should be available early in the program).
A risk factor of 1.0 would correspond to a routine task with no risk
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whatsoever, A fact.r of 1,3, {or example, would characterize an effort
wherein experience ~ndicates that tasks which are not explicitly definable
at the outset will m. st probably exceed those which are, in fact,

definable by an exp: cted value of about 30%. (The actual magnitude of
the risk factor can jenerally be determined by a comparison of the degree
of departure of the proposed task from corresponding tasks which have
been accomplished in the past and by an assessment of the uncertamty

_ which exists in the performance demanded of the item.)

) (2) The risk factor would be multiplied by the basic cost esti-
mate for the known efforts to be performed in each element of the work
" breakdown structure. An aggregate of these weighted costs would then
provide a cost estimate for the program which recognizes the certain
uncertainties which invariably arise in a development program.

{(3) The TRACE estimate would make use of all supportable
estimating techniques such as Independent Parametric Cost Esti-
mating (IPCE),

(4) The forecast of fund requirements which has been defined
after consideration »f uncertainties ir the above manner would
generally (although t necessarily always)be included in the latter
years of the develop. -»nt funding plan. By so doing it is not necessary
to justify the budget = ; of these funds to Congress in a given year until
the specjfic rcason ' r needing them has, in fact, become known,
Further, if, :v the .. v of averages, some of the funds on an individual
program are ° ot ultlr 1te1y needed, they can simply be dropped from the
then-year bu. ‘;et r¢ juest before it is submitted to Congress.

7

(5) Tl : development activity would continue to be managed on
a day-to-day i asis against the nominal cost estimate (i, e., without
risk funding), making the additional funds available to the Project
Manager only vien formally requested and adequately justified.

o

(6) All new R&D programs will be discussed with the user and
justified to OSD and to the Congress using the TRACE figure (i.e., the cost
estimate incluiing the expected impact of risk). Program tareshold cost
estimates in t! 2 DCP would be no less than the TRACE estimate and
generally grea'er,

Ln
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This concept is shown schematically in the following sketch:

o o

DJP threshold ) Cost margin before program continuation

is in doubt,

Trace Cost a5
(to be used in FYDP anc
program justification)

effort,

and program justifica-

o
tion, Still used as basic %
7

Nominal Cost v / 7 )Cost of clearly 1dent1f1a.b1e and verifiable
(formerly used in FYDP % tasks.

target in day-to-day
program management.)

-\

In summary, it snould be eimphasized that the approach proposed herein

« is not one of creating unverified contingency funds or slush funds or self-
© fulfilling cost estimates, To the contrary, it merely gives recognition to
the established fact that every individual funding demand which will arise

2 6-1C year development effort simply cannot be explicitly identified
in advance -- but that the aggrcgate of those demands can be reasonably
predicted and should, therefore, be included in program planning.

It should be noted that the problem being addressed herein is related to,

but intentionally s&parated frem, _the also very difficult problem of pre-
dicting inflation. This latter task need not be allowed to complicate the
matter considered herein of properly accounting for those factors which
are largely within the control of program management.

Unless you have some objection to the policy and procedures expressed
above, please have them implemented in appropriate Army materiel

acquisition directives.
'7"./
ta

Norma.n R. Augus
Assistant Secretary of the Army
(Research and Development)
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SECRETARY OF THE ARMY

WASHINGTON v

July 12, 1974

MEMORANDUM FOR THE CHIEF OF STAFF

SUBJECT: RDT&E Cost Realism -- Current and Future
Development Programs

Past experience umtlxejcqm:-ntxon of major weapons systems
indicates that we generally exceed our initial cost estimates ..,
sometimes by as much as 100% or more. This problem, of course,

--i8 not unique to the Army. However, to prevent misleading the

decision makers who approve our programs, we must produce more

_ accurate cost estimates for the development of our major weapons

systems,

The accuracy of our major program cost estimates is
influenced by many factors including inflation, poor estimating,
changing requirements, technical risk, etc. Risk is inherent in any
research and development program and, generally, the greater the
risk, the greater the potential payoff of the program. " Unfortunately,
there also appcars ¢to be a direct correlation between the degree of
risk and the difficulty of producing accurate cost estimates.

While we gannot eliminate all technical risk from our pro-
grams nor precisely predict specific problems that will occur, we
can, from past experience, assess their impact statistically and
consider this in our RDT&E program plans. The problem of
generating RDT&E cost estimates that m ‘re accurately reflect
probable outcomes has ur :rgune a review by elements of the
Secretariat and the Army Staff and a revised policy has resulted.
Under this revised policy we would no longer follow the practice
of programming based only upon those tasks which can be clearly
foreseen at the outset of a program and which therefore do not
allow for uncertainty. By applying this Total Risk Assessing Cost
Estimate (TRACE) approach, I am convinced that we can provide
more accurate data in support of our programs at the OSD and
Congressional levels, I have asked the ASA(R&D) to provide the
details of the TRACE concept directly to your staff and would be
appreciative of your helping implement this policy guidance.
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DEPARTMENT OF THE ARMY

OFFICE OF THE CHIEF OF STAFF
WASHINGTON, D.C. 20310

-

5 August 1974

‘MEMORANDUM FOR: SECRLTARY OF THE ARMY

SUBJECT: RDTE Cost Realism -~ Current and Future Development Progra-.:

-

We have begun the process of implementing the policy of RDTE cost realism
enunciated by you and Assistant Secretary Augustine in your 12 July 1974
memosanda.  Your policy will receive high visibility here and in the
£ield.

For each current development program qualifying for decision by the
ASARC, the Chaicf of Research, Development and Acquisition is requesting
a one-page review from the materiel developer. Each review will show

what changes would be needed in a program to provide 10% and 20% margins

of cstimated funding from FY76 to completion of development. These
reviews will be evalua: ed at QDA by 30 September 1974 for the purpouse
cf making specific preo. .am recommendations.

For future development  +-ograms, the Chief ol Research, Development and
Acquisition, working wi' « the Comptroller of the ° s (Director of Cost
Analysi1s), will issue :' etter of instruction on 1L October 1974. This
will be an inter.m doc. .nt to implement your policy, pending revision
of Army regulati:is.

~ .
FRED C, WEYAN

. General, Unjfed States Army

: Vice Chief of Staff

[
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